Recently nano-sized conducting polymers have gained ample attention because of their unique properties and promising potentiality in nanomaterials and nanodevices. Among the conducting polymers, polyaniline (PANi) is the most studied conducting polymers because of its low monomer cost, ease of preparation, high conductivity in doped form, excellent environmental stability, controllable physical and electrochemical properties by oxidation and protonation. In this investigation magnetic PANi composite particles were prepared following a novel approach by using citric acid for the first time as dopant, surfactant and solubilizing agent. As synthesized citric acid doped 
Introduction
Polymeric nanocomposites possessing both conducting and ferromagnetic functions are especially useful because they frequently exhibit unexpected hybrid properties synergistically derived from both components [1] [2] [3] . The control and design of characteristic structural features on the nanometer scale impart them with tailored properties for diverse applications [4] . Hence interest in the design and controlled fabrication of these composite materials with superior conducting and ferromagnetic properties are continuously increasing [5] . Over the past decades, polyaniline (PANi) has emerged as one of the most promising organic conducting polymers, owing to its high conductivity and exhibits dramatic changes in its electronic structure and physical property in its protonated state [5] . In addition to these unique properties of PANi, it is highly stable in air. Therefore, several approaches to synthesize nanocomposite consisting of magnetic nanoparticles and conducting PANi have been reported [6] [7] [8] . But most of the researchers have synthesized magnetic PANi using either strong inorganic acids viz. phosphoric acid/HCl/H 2 SO 4 /dodecyl benzene sulfonic acid sodium salt, DBSA etc. Here DBSA also functioned as a stabilizer in addition to dopant as well [9] [10] [11] . All of the strong inorganic acids are environmentally harmful and corrosive to health, skin and expensive. The focal objective of this investigation is to find a less expensive, industry friendly, environmentally benign and economically feasible method for the preparation of electromagnetic PANi nanocomposite particles without using strong inorganic acid. Therefore in this study efforts have been given to synthesize magnetic PANi following a new approach by using citric acid for the first time as surfactant, dopant and solvent. Citric acid is a mild organic acid, less harmful to environment and inexpensive compared to the chemicals reported in the literature. In this study a simple two-step process was applied for the preparation of citric acid doped Fe 3 
Instruments
Scanning Electron Microscope, SEM (Hitachi, SU8000, Japan) was used to see the morphology and particle size distribution. IR spectrophotometer, FTIR (Perkin Elmer, FTIR-100, UK), Thermal analyses were carried out using thermal analyzer, TGA (STA 8000, Perkin Elmer, Netherland), XRD (Raigaku, RINT D/max-kA), were used for the analysis of composite structure Sherwood Scientific Magnetic Susceptibility Balance were used for magnetic property analysis. The conductivity of Fe 3 O 4 /PANi nanocomposites were measured using the Agilent, PIA-4294A, USA, impedance analyzer at room temperature with operating frequency 100 Hz to 10 MHz. was then transferred to a 250 mL conical flask maintained at 25°C under a nitrogen atmosphere. Aniline (1.0 g) was added and the mixture was magnetically stirred at ~200 rpm for 10 min to completely dissolve the monomer prior to the addition of APS as oxidant. After the addition of APS, the stirring was continued for 6 hr to complete the reaction. The composite particles were washed with 0.2 M HCl for removing any nonencapsulated Fe 3 O 4 particles. The product was purified by repeated centrifugation and decantation, replacing the continuous phase by de-ionized distilled water.
Methodology

Synthesis of Fe 3 O 4 nano-seed particles by co-precipitation method
Results and Discussion
Structural characterization
The chemical structure of obtained product was determined by FT-IR spectrum. Fig. 1 , respectively [12, 13] . The peaks at 3,465 and 3,139 cm -1 are ascribed to N-H stretching vibrations of amino groups in the structural units of the PANi, while the peaks at 1,560 and 1,500 cm -1 are due to the C=C stretching vibration of quinoid rings and benzenoid ring units respectively [13] . The presence of these peaks confirms that the prepared PANi is composed of both amine and the imine units. In the IR spectrum of PANi, the absorption band at 1293 cm -1 shows the C-N stretching of secondary aromatic amine [14] . The signal at 1131 cm -1 corresponds to B-NH-B, where B refers to the benzenic type ring [15] . In the IR spectra of 
X-ray diffraction
X-ray diffraction (XRD) studies on the composites reveal the inclusion of Fe 3 O 4 particles in the composites [17] . Fig. 3 [18] . Moreover, the XRD pattern is dominated by a broad signal at two theta value of 21.3° and 26.78°, which are similar with those usually observe for amorphous PANi [19, 20] . 
Thermo-gravimetric analysis
Magnetic property of the samples
Magnetic susceptibility gives idea about magnetic nature. 
Electrical conductivity
Conclusion
In this research, it was attempted to prepare and characterize magnetic and electro- 
